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Executive Summary

The Caltrans Public Education Litter Monitoring Study (PELMS) was initiated prior to the
2000-2001 rain season to collect storm water litter data at Caltrans highway sites in Fresno and
Stockton, California. This report presents storm water litter monitoring results from the second
season of monitoring (2001-2002). Data from the first season of monitoring is presented in the
2000-2001 monitoring report (CTSW-RT-01-018). The purpose of the PELMS is to provide data
in support of the Caltrans Public Education Research Study (PERS). The objective of the PERS
is to implement and assess a public education program targeted at reducing storm water litter
pollutants. Public education media rollout for the PERS started in mid-February 2002. Storm
water litter monitoring is one of several methods that will be used to gauge public education
effectiveness. Other methods include public opinion surveys and an assessment of roadside litter
collection before and after program implementation.

Litter in storm water is defined by Caltrans as manufactured items made from paper, plastic,
cardboard, glass, metal, etc. that can be retained by 5-mm (% inch) mesh. This definition does
not include materials that are of natural origin (i.e. does not include sand, soil, gravel, vegetation,
etc.). Samples collected during storm water litter monitoring are considered gross pollutants,
which consist of co-mingled litter and vegetation.

Storm water litter monitoring was conducted at fourteen sites in Fresno and two sites on
Interstate (I5) in Stockton. The fourteen Fresno sites consist of four sites on State Route (SR) 41,
four sites on SR 180, four sites on SR 99, and two sites on Old SR 180. The Old SR 180 sites
monitor runoff that enters curb inlets on a Caltrans surface street. The remaining fourteen sites
monitor freeway runoff at fill-slope outfalls or standard taper entrances. All sites were monitored
for the entire 2001-2002 rain season.

Litter monitoring was conducted by attaching 5-mm (%-inch) mesh collection bags to study
outfalls or curb inlet monitoring devices. Precipitation data was collected at two Fresno sites and
near the Stockton sites. Flow data was collected at two Fresno sites where chemical water
quality samples were also collected to provide data for the Caltrans Statewide Monitoring
Program. Litter collection nets were in-place at all times once a monitoring site was installed.
This allowed for the collection of samples resulting from incidental rain or nuisance flow for
periods in between monitored trigger storms. A subcontracted litter laboratory was used to
analyze litter samples in accordance with the Caltrans Standard Litter Laboratory Analysis
Method (2000-2001).

2001-2002 Monitoring Results

e Season air dried litter loads ranged from 1.6 to 10.4 kilograms/hectare (kg/ha) for the 5 site
groups, SR180, SR41, SR99, and SR180 in Fresno and I5 in Stockton. By volume, loads
ranged from 32. 5 to 134.0 liters/ha. These loads are higher than seasonal loads from the first
year of monitoring, which ranged from 0.8 to 4.9 kg/ha (16.3 to 93.4 liters/ha) for the site
groups monitored October 2000 through April 2001.

e The majority of material collected in gross pollutant samples was vegetation. The percent
litter in gross pollutants collected for the 2001-2002 season at the five site groups ranged
from 5 to 18 percent by weight and 11 to 43 percent by volume.
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Executive Summary

e Fifteen separate storm events were monitored in Fresno between September 15, 2001 and
May 1, 2002. Total seasonal rainfall for the monitored period was 189.7 millimeters (mm).

e Seventeen separate storm events were monitored in Stockton during the same period. Total
seasonal rainfall for this period in Stockton was 302mm.

e The historical average total rainfall for the months of September through April is 244 mm
and 295 mm in Fresno and Stockton, respectively.
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SECTIONONE Introduction

11 BACKGROUND

This report presents results of storm water litter monitoring for the Caltrans Litter Public
Education Litter Monitoring Study (PELMS) for the 2001-2002 rain season. Storm water litter
monitoring was conducted at 14 sites in Fresno and 2 sites in Stockton in accordance with the
PELMS Sampling and Analysis Plan (SAP; Caltrans 2000a, 2001a). The PELMS SAP was
developed following the Caltrans Guidance Manual: Storm Water Monitoring Protocols
(Caltrans 2000b) and the Caltrans Guidance for Monitoring Storm Water Litter (Caltrans 2000c).
The purpose of the PELMS is to monitor litter before and after implementation of a public
education litter program as part of the Caltrans Public Education Research Study (PERS). The
objective of the PERS is to assess the changes that may occur in storm water litter after
implementation of a targeted public education program. The PERS is being conducted by
Caltrans as stipulated in Section 6 of the Caltrans Storm Water Management Plan (SWMP;
Caltrans 2000d), which specifically identifies Fresno as the required study city.

Storm water litter monitoring conducted during the 2001-2002 rain season represents the second
season of storm water litter monitoring in support of the PERS. The first season, 2000-2001,
represents the first year of baseline monitoring to assess conditions before implementation of the
public education campaign. The PERS public education campaign includes multimedia
advertising (radio, television, and billboard advertising, and sponsorships) with targeted anti-
litter messages and was initiated in February 2002. It is anticipated that data from the 2001-2002
season will be used as a second season of baseline monitoring. Although the public education
program was initiated partway through the season, littering behavior is not expected to change
substantially for several months after program initiation.

An additional evaluation method was added to the program for the 2001-2002 season. In
addition to conducting storm water litter monitoring, roadside litter quantities are being tracked
through the Caltrans Maintenance Management System (MMS) within the PERS project area.
Evaluation of MMS roadside litter data has been added to the overall PERS monitoring program
to supplement storm water litter monitoring and provide an additional tool for program
assessment. Like storm water litter monitoring, data tracked through the MMS system will be
compared from periods before and after public education implementation to assess any change in
roadside litter quantities. This evaluation will consider five to six years of baseline data (1996 to
early 2002). Data before 1995 may be available but will not be included in the analysis, because
of substantial changes in freeways and overall growth in the Fresno area. Baseline data will then
be compared to maintenance collection totals from mid to late 2002 and 2003 and results will be
presented in future reports.

12 MONITORING SITES

Table 1-1 lists the 16 storm water litter sites monitored for the 2001-2002 rain season. These
sites are consistent with sites monitored during the 2000-2001 season, except for one site, SR41-
PES, which was monitored during the first portion of the 2000-2001 season and then abandoned
because of recurrent flooding problems at the site. Therefore, no data are presented for this site
in this report. The 14 Fresno-area sites and 2 Stockton sites are shown on Figures 1-1 and 1-2,
respectively. Eight sites are in central Fresno in two general areas, on State Route (SR) 41 near
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SECTIONONE Introduction

Shields Avenue (Figure 1-3) and on SR 180 near Blackstone Avenue (Figure 1-4). Both of these
areas are within the metropolitan core of the city and in both areas, runoff is monitored from
freeway catchment areas. Two sites are on Kings Canyon Road (Old SR 180 — Figures 1-5 and
1-6) and monitor surface highway runoff in areas with mixed local traffic (residential,
commercial, pedestrian, and bicycle). Four sites are on SR 99 (Figures 1-7 to 1-10) and monitor
storm water litter from areas with substantial through-traffic (non-local). Photographs of surface
conditions of the contributing runoff area at each site are provided in Appendix A. Two
Stockton sites (Figure 1-11) were monitored on Interstate 5 (I5) to collect litter data in a control
area, outside the public education implementation region, to assess seasonal litter load variation.

Table 1-1 lists general characteristics for each site, including location, the monitored catchment
area size, and average annual daily traffic (AADT) values for 1999, 2000, and 2001. When the
original sites were identified in 2000, 1999 AADT data for the site roadways were available.
Additional years of AADT have since become available. Most of the site roadways have had
small increases in AADT, typically less than 3 percent between 2000 and 2001. SR 180,
however, near sites SR180-PE1 through SR180-PE4, has seen an approximately 22 percent
increase in AADT between 2000 and 2001. This is likely because of the opening of a new
freeway in Fresno in late 2000 and early 2001, SR 168, that connects with SR 180. Although a
relationship between AADT and storm water litter load has not been clearly identified in
previous studies, this increase is noted.
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SECTIONT WO Event Monitoring

This section describes the monitoring equipment used for storm water litter monitoring,
summarizes hydrologic data collected for each event, and discusses the general approach used in
analysis and Quality Assurance/Quality Control (QA/QC) of the data for all events monitored
during the 2001-2002 rain season.

21 MONITORING EQUIPMENT AND PROCEDURES

Storm water litter monitoring was conducted using two basic types of litter collection devices,
outfall monitoring bags and curb inlet monitoring baskets. Event monitoring procedures
consisted of visiting each site prior to a predicted storm event to install an empty monitoring bag
and collect any gross pollutants (litter and vegetation) that had accumulated since the last
monitored storm. Litter monitoring bags were collected after each monitored event and replaced
with empty bags. Detailed litter monitoring procedures are provided in the PELMS SAP
(Caltrans 2000a, 2001a).

Outfall monitoring bags were used at all freeway sites and consisted of a 5-mm (%-inch) mesh
bag attached to each outfall. Mesh bags were attached to pipes directly for concentric corrugated
pipe or via metal collars attached to concrete or non-concentric corrugated pipe. The litter bags
were secured to the pipes/collars with nylon belt straps. Buckle straps were used to facilitate the
removal. Photo 2-1 shows an outfall monitoring bag set-up typical of the sites located on SR 41,
SR 180 and I5. Photo 2-2 shows an outfall/modified standard taper entrance set-up typical of the
sites on SR 99. A chain-link protective enclosure surrounds the monitoring equipment at sites
located on SR 41, SR 180 and I5S.

For surface road sites, litter monitoring was conducted in two curb drain inlets located along Old
SR 180, also known as Kings Canyon Road. The litter monitoring device used at curb inlets is
shown in Figure 2-1 and Photo 2-3. Litter monitoring baskets are lined with 5-mm (% inch)
mesh bags and act as a strainer to capture litter present in water flowing into the inlet. The litter
monitoring basket design also allows water bypass or overflow during high flow conditions or if
litter bags become full. Litter monitoring basket frames were bolted to three walls of the drain
inlet, below the bottom of the drain inlet and extending 1 foot into the inlet, leaving a minimum
1 foot for water overflow. Litter bags were suspended from the frame basket and secured by
placing a plate over the frame. The plate was then attached to the frame by cotter pins.

Rainfall was recorded using automatic tipping bucket rain gauges at three locations, SR180-PE2,
SR41-PE6, and the Stockton I5-PE10 site. Storm water flow was recorded using Sigma 950
bubbler flow-meters and 1.5-foot H-flumes at two sites, SR180-PE2 and SR41-PE6.

2.2 EVENT AND HYDROLOGIC DATA SUMMARY

During the 2001-2002 rain season, fourteen storm events were monitored at the Fresno PELMS
sites and seventeen storm events at the Stockton PELMS sites between September 24, 2001 and
April 30, 2002. Rainfall and flow data were recorded for all events.

Caltrans PELMS 2-1
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Photo 2-1
OUTFALL MONITORING BAG SET-UP

Photo 2-2
OUTFALL/MODIFIED STANDARD TAPER ENTRANCE SET-UP

Caltrans PELMS
2001-2002 REPORT
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Photo 2-3
LITTER MONITORING DEVICE USED AT CURB INLETS

2.21 Hydrologic Data Analysis Procedure

Throughout the PELMS, each station with flow and rainfall monitoring equipment recorded
continuous flow and rain records at intervals of one measurement per minute and one
measurement per five minutes, respectively. After each storm, hydrologic information was
reviewed for each station and hydrographs for each event were prepared. Hydrographs were
prepared using the Caltrans Hydrologic Utility computer program (version 1.8). Appendix B
provides detailed event summaries generated by the computer program for each event monitored
during the 2001-2002 rain season.

QA/QC of the raw data was performed to identify anomalies such as clogged rainfall gauges and
flow meters or spikes in the flow record unrelated to rainfall increases. Analysis and QA/QC
procedures of the raw data consisted of the following steps:

1. Generate hydrographs, hyetographs, and summaries for each storm at each outfall including:
peak rainfall intensity (based on 5-minute rainfall data), total precipitation, total flow volume,
total depth of flow (watershed millimeters), peak flow rate, and the beginning and ending
time and date for each event based on the Caltrans definition of a storm event. These
hydrologic summary data and charts were generated using the Caltrans Hydrologic Utility.

2. Assess hydrographs and hyetographs to identify instances where flow rate, change in flow
rate, or flow duration appeared to be outside expected ranges.

3. Compare rainfall observations (i.e., total depths and hyetographs) at each site to other sites
and National Weather Service (NWS) data to identify data anomalies.

Caltrans PELMS 2-4
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4. Prepare and assess graphs that plot runoff as a function of rainfall for all storm events over
the rain season. Regression analysis was conducted on these plots to identify potential
outliers that might indicate additional anomalies in the data record. Outliers were examined
to identify specific anomalies in rainfall or flow.

5. Update rainfall totals (i.e., use rainfall totals from nearby stations to estimate total rainfall for
any rain gauge that was not functioning correctly).

6. Flag and remove data outliers for final regression analysis.

7. Calculate runoff coefficients using regression analysis of the final data set and other
hydrologic summary information.

Final hydrologic data summaries provided in Appendix B were prepared to reflect any changes
resulting from the QA/QC analysis procedures listed above.

2.2.2 Event and Total Seasonal Hydrologic Data

Hydrologic characteristics of storm events monitored during the 2001-2002 rain season are
summarized in Table 2-1. These characteristics include total rainfall depth, event start and stop
times (based on litter sample collection), event duration, maximum rainfall intensity, and
antecedent rain conditions. The antecedent rain condition refers to the number of days since the
last storm event larger than 2.5 millimeters and the total amount of rain that occurred during that
period. Event start and stop times, total rain, and sample duration are defined by the first and last
rain readings for the period that the event litter collection bag was inplace at the outfall. These
values consider all rain that occurred during this period. This criteria differs from the definition
of a water quality storm event in the Caltrans Data Reporting Protocols, which does not consider
leading or trailing rainfall that is separated from the main event by six hours or more. However,
these leading or trailing portions of an event contribute to the total gross pollutant sample and are
included in the summary data in Table 2-1.

Due to rainfall data abnormalities observed at SR41-PE6, all Fresno hydrologic data presented in
Table 2-1 are from SR180-PE2. Abnormalities were observed at SR41-PE during Events 2001-03
through 2001-06 because of a malfunction of the tipping bucket arm within the rain gauge. Once
the problem was correctly identified and fixed, the gauge worked correctly for the subsequent
events. Any additional monitoring related abnormalities are described on the event summaries in
Appendix B. Rainfall and flow characteristics included in the event summaries are based on
storm event start and stop times as determined by the Caltrans Hydrologic Utility and do not
necessarily include all rainfall and flow associated with the litter sample collection event. For
example, in some cases small amounts of rain and flow would occur prior to or after the
significant, defined portion of a storm event. In all cases, the data presented in the event
summaries include the peak intensity, maximum flow rate, and major portion of the sampled
hydrograph.

Tables 2-2 and 2-3 present event flow totals for Fresno and Stockton litter monitoring sites,
respectively. Flow totals were estimated for all sites based on event rainfall totals, site catchment
areas, and estimated runoff coefficients. Runoff coefficients for all monitoring stations were
estimated based on storm event field observations, as-built map analysis, and rainfall versus

‘Galtrans PELMS 2-5
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runoff relationships (for stations SR180-PE2 and SR41-PE6). The analysis assumed that sites
adjacent to a flow monitoring station were hydraulically similar and utilized the same runoff
coefficient. Flow totals were calculated based on total event rainfall in Table 2-1. These flow
data may be useful in future analysis of litter and flow relationships.

2.2.3 Total Seasonal Rainfall Data

Rainfall gauges recorded precipitation during and in between rainfall events which provides a
total seasonal rainfall record. Table 2-4 shows the monthly and total rainfall for each site as well
as a NWS station in proximity to the monitoring sites. Monthly rainfall totals at the monitored
sites are generally consistent with monthly totals from nearby NWS gauges. Most monthly totals
differed by less than Smm. During March 2002 in Fresno, the gauge at SR180-PE2 recorded
over 8mm more rain than the corresponding NWS gauge. This is likely due to the high intensity
and erratic nature of Event 2001-17 (March 23, 2002). During December 2001, the monthly
totals for Stockton differed by 9.2mm; however, the total rainfall was twice the historical average
and the difference represents less than 8 percent of the total monthly rainfall.

Caltrans PELMS 2-6
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Event Monitoring

Table 2-3
TOTAL ESTIMATED EVENT FLOW VOLUME FOR
STORM EVENTS AT STOCKTON SITES

Stoékton

Location
Site ID|  I5-PE9 15-PE10
Area (ha) 0.41 0.22
Estimated Runoff Coefficient (" 0.7 0.7
EventID | Stockton Event | Total Estimated Flow © (L)
Rain@ (mm)

2001-01 4.3 12393 6650
2001-02 9.9 28430 15255
2001-03 20.6 59047 31684
2001-04 41 11664 6259
2001-05 16.8 48113 25817
2001-06 76 21869 11735
2001-07 24.9 71440 38334
2001-08 28 8019 4303
2001-09 20 5832 3129
2001-10 23.6 67795 36378
2001-11 110.0 315648 169372
2001-12 Note 5 -
2001-13 7.1 20411 10952
2001-14 13.0 37178 19949
2001-15 191 54674 29337
2001-16 8.4 24056 12908
2001-17 18.8 53945 28946
2001-18 1.5 4374 2347

Notes

1 Runoff coefficients for PELMS monitoring stations were estimated based on storm event field observations and as-built map

analysis.

Total event rain is based on the litter sample duration of the monitoring event.

Total flow (V) for all PELMS sites is based on the estimated site runoff coefficient (C), total rain of the litter sample duration
(P), and site watershed area (A) where V = P*C*A*10000 L/ha-mm.

All Stockton sites use on-site rain records to determine the total event rain except Event 2001-03, 06, and -07 which used

NWS data (Stockton - 048558).

4  Stockton Event 2001-11 includes the rainfall for the period 12/27/01 to 1/3/02. A separate Event 2001-12 was not monitored

in Stockton.
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SECTIONTHREE Preliminary Litter and Gross Pollutant Data

This section describes the analytical procedure for laboratory litter analysis and data management
methods and presents both total seasonal and event storm water litter and gross pollutant data
from the 2001-2002 monitoring period.

3.1  ANALYTICAL PROCEDURE AND DATA MANAGEMENT

Litter samples collected from all monitoring sites were transported to a subcontracted litter
laboratory in Fresno for analysis. Sample components measured consisted of gross pollutants
(that is, the total co-mingled litter and vegetation sample), as well as the vegetation and litter.
The general method for sample quantification consisted of the following procedures:

Measure the weight and volume of the total sample (gross pollutants).
Separate litter from vegetation.

Measure weight and volume of the litter portion.

Measure weight and volume of the vegetation portion.

Dispose of the vegetation.

Place litter on a screen rack to air dry for at least 24 hours.

Measure the weight and volume of the air-dried litter.

Dispose of the litter.

Laboratory analysis procedures were performed in accordance with the Caltrans Standard Litter
Laboratory Analysis Method for the 2001-2002 monitoring season as presented in the Caltrans
Guidance for Monitoring Storm Water Litter (Caltrans Document Number CTSW-RT-00-025)
and PELMS SAP (Caltrans 2001, 2001a). Laboratory QA/QC was performed in accordance with
this method.

All storm water gross pollutant litter and vegetation data were entered into a Microsoft Excel
spreadsheet (spreadsheet) and managed in a Microsoft Access 97 database (database) in
accordance with Caltrans 2001-2002 Litter Data-Reporting Protocols (August 2001). During
litter analysis, measurements for each sample were recorded on a laboratory datasheet. All data
were entered into two separate spreadsheets for quality assurance. These two spreadsheets were
compared using an equation in Excel, after double data entry, to locate inconsistencies between
all duplicate records. To determine the accurate value, all inconsistencies were compared against
hard copy data sheets and revised. Additionally, data were reviewed in conjunction with field
data reports and litter sample photographs to identify any data anomalies. The vegetation and
litter portions of a given sample were summed and compared to the measurement of the total
sample as an additional quality assurance check. Data were then copied into and managed in the
database. Database queries were designed to extract information needed for data analysis.

3.2 SEASONAL GROSS POLLUTANT AND LITTER LOADS

Table 3-1 presents seasonal gross pollutant and air-dried litter loads measured during the 2000-
2001 and 2001-2002 monitoring periods. Table 3-1 also lists the catchment area for each
sampling site, which ranges from 0.10 to 1.07 hectares. One method of comparing gross
pollutant or litter loads between sites is to normalize loads by catchment area and present loads at
each sampling site in terms of load per hectare. Normalized seasonal litter and gross pollutant
loads are presented in Table 3-2. '

Caltrans PELMS 3-1
2000-2001 REPORT
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SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

Tables 3-1 and 3-2 list sites that have been categorized based on the five highway groups. The
first four (SR 99, SR 180, SR 41, and Old SR 180) are in Fresno. The fifth, IS, is in Stockton.
Tables 3-1 and 3-2 provide a comparison of 2000-2001 and 2001-2002 storm season total gross
pollutant and litter collection. All highway groups show a trend of increased gross pollutant and
litter collection in the 2001-2002 storm season. Table 3-2 shows that for the 2001-2002 storm
season, the greatest amount of normalized air dried litter weight was collected at site IS-PE10
(13.6 kilograms/hectare), while the lowest amount collected was at sites SR41-PE8 and
SR99-6-06 (0.9 kilograms/hectare). The greatest amount of normalized litter volume was
collected at site SR180-PE15 (282.3 liters/hectare), while the lowest amount collected was at site
SR41-PE8 (12.0 liters/hectare). The greatest amount of normalized gross pollutant weight was
collected at site IS-PE10 (494.2 kilograms/hectare), while the lowest amount collected was at site
SR41-PES8 (21.1 kilograms/hectare). The greatest amount of normalized gross pollutant volume
was collected at site I5-PE10 (1527.0 liters/hectare), while the lowest amount collected was at
site SR99-6-06 (90.2 liters/hectare).

Figures 3-1 and 3-2 present both the normalized and non-normalized seasonal litter loads for
each monitoring group by weight and volume, respectively. Weights and volumes of individual
monitoring sites were summed according to highway (that is, SR 99, SR 180, Old SR 180,
SR 41, and I5) and divided by the sum of the catchment areas monitored in each group. Review
of Figures 3-1 and 3-2 allows a comparison of relative litter loads for each highway group.
Figures 3-1 and 3-2 show that the highest normalized seasonal litter load (134.0 liters/10.4
kilograms of litter per hectare) was collected at the IS group in Stockton. The figures also show
that the lowest normalized seasonal litter load (23.5 liters/1.6 kilograms of litter per hectare) was
collected at the SR 41 highway group in Fresno.

3.3 PERCENT LITTER IN GROSS POLLUTANT LOADS

The first steps in the litter analysis process were to measure the total material retained by the
monitoring nets (gross pollutants), separate litter from vegetation, and measure the vegetation
and litter portions. These measurements can then be used to calculate the percentage of litter in
the gross pollutant loads. Table 3-3 presents the total percent litter of gross pollutants collected
for the five monitoring groups (SR 41, SR 180, I5, SR 99, and Old SR 180) for both the 2000-
2001 and the 2001-2002 seasons. The percent litter was calculated on a wet basis (that is, total
wet litter/total wet gross pollutants). For the 2001-2002 season, the percent litter by volume for
highway groups ranged from 11.1 percent for SR 41 to 33.4 percent for SR 99. The percent litter
by weight for highway groups ranged from 4.8 percent for IS (Stockton) to 10.5 percent for
SR 99. Percentages for the two sites on old SR180 are presented individually for the two sites.
SR180-PE14 shows a similar breakdown compared to the highway sites. SR180-PE15 has a
higher percentage of litter for both seasons than other sites, which may be due to fewer trees and
sources for vegetation in the area. These percentages are comparable to percentages from the
2000-2001 season indicating that the relative breakdown of litter and vegetation in the gross
pollutants is similar for both years.

Caitrans PELMS 3-4
2001-2002 REPORT



SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

Figure 3-1
TOTAL SEASONAL AIR-DRIED LITTER WEIGHT GROUPED BY HIGHWAY
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Figure 3-2
TOTAL SEASONAL AIR-DRIED LITTER VOLUME GROUPED BY HIGHWAY
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SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

Table 3-3
PERCENT LITTER IN GROSS POLLUTANTS PER HIGHWAY GROUP
2000-2001 Storm Season 2001-2002 Storm Season
Percent Litter by Percent Litter by Percent Litter by Percent Litter by
Site Weight(t) Volume? Weight(! Volume®@

SR 180 4.6% 15.0% 5.8% 13.1%
SR 416 4.6% 10.3% 9.1% 1.1%
SR 99 71% 13.5% 10.5% 33.4%
15 3.0% 12.6% 4.8% 18.2%
Old SR 180-PE14 @ 7.9% 21.5% 8.8% 14.9%
Old SR 180-PE15 ) 31.7% 39.3% , 18.0% 43.8%

NOTES:
(1) Calculated as the total weight of wet litter divided by the total weight of wet gross pollutants and then multiplied by 100.
(2) Calculated as the total volume of wet litter divided by the total volume of wet gross pollutants and then multiplied by 100.

(3) 2000-2001 SR41 values include data from site SR41-PE5. This site experienced repeated flooding problems and was
decommissioned on 3/16/01 and replaced by SR41-PE16, installed on 3/19/01.

(4) Average percentage was not calculated for Old SR 180 combined sites (PE14 and PE15), because of the difference
between individual site percentages for both storm seasons.

3.4 EVENTLITTER DATA

Tables 3-4 and 3-5 present the event litter data at each of the outfalls for litter air-dried weight
and volume, respectively. Both tables include data for litter collected after monitored storm
events and during pre-storm setup (that is, from nuisance flows or non-trigger events that
occurred since the last monitored event). Monitored event IDs are characterized by the beginning
year of the storm season followed by a dash and a numerical value (for example, “2001-02”).
Pre-storm setup sample IDs are characterized with an “i” instead of a dash between the year and
numerical value (for example, “2001i01”). During the 2001-2002 monitoring season, samples
were collected for 17 storm events and 10 pre-storm periods. The monitored litter data for each
outfall presented in the tables have not been normalized by catchment areas or flow volumes.
Catchment areas for each outfall are, however, presented in Tables 3-1 and 3-2. For an
explanation of the rainfall and flow totals associated with each event, refer to Section 2.

Figures 3-3 through 3-6 illustrate the cumulative air-dried litter quantities (volume and weight)
collected at each of the 16 monitoring sites and facilitate visual comparison of constituent
amounts at each site over the 2001-2002 monitoring season. For most sites, the plots show a
trend of gradual increase over the storm season, as expected. Figures 3-3 and 3-4, respectively,
illustrate the non-normalized cumulative air-dried litter weights and volumes. Figures 3-3 and
3-4 show the largest rate of increase in cumulative litter weight and volume over the season for
highway groups I5 and Old SR 180. To allow relative comparisons between sites, litter data
from each outfall were normalized by catchment area (that is, data presented in weight and

Caltrans PELMS | 3-6
2001-2002 REPORT
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SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

Figure 3-3
CUMULATIVE AIR-DRIED LITTER WEIGHT (Kg) 2001-2002
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Figure 3-4
CUMULATIVE AIR-DRIED LITTER VOLUME (L) 2001-2002
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SECTIONTHREE

Preliminary Litter and Gross Pollutant Litter Data

Figure 3-5
CUMULATIVE AIR-DRIED LITTER WEIGHT (Kg),
NORMALIZED BY AREA 2001-2002
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Figure 3-6
CUMULATIVE AIR-DRIED LITTER VOLUME (L),
NORMALIZED BY AREA 2001-2002
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SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

volume of litter collected divided by catchment are per hectare). Figures 3-5 and 3-6,
respectively, illustrate air-dried litter weight and volume normalized by catchment area. The
figures show the largest rate of increase in normalized cumulative litter weight and volume over
the season for highway groups I5 and sites SR180-PE15 and SR180-PE3.

3.5 FIRST FLUSH MONITORING AND ASSESSMENT

This section presents the results from a first flush spike recovery analysis conducted in
accordance with the PELMS 2001-2002 SAP, Addendum No. 1. Inlet spikes were placed at
selected inlets along two highway groups, SR 180 and SR 41. The spikes placed were similar to
the Litter Management Pilot Study (LMPS) spike items (that is, a marked plastic coffee cup lid
piece, cigarette butts, gum wrappers, etc). Spikes were labeled differently for each inlet in a
common drainage system. The four SR 180 sampling sites with spiked inlets included
SR 180-PE1, SR 180-PE2, SR 180-PE3, and SR 180-PE4. The four SR 41 sampling sites with
spiked inlets included SR 41-PE6, SR 41-PE7, SR 41-PES, and SR 41-PE16. The purpose of the
first flush analysis was to assess the transport of material that accumulated in the inlets prior to
the rain season to drainage system outfalls, with the intention of identifying a litter “first flush”.

Figure 3-7 presents a comparison of maximum rainfall intensity per event (inches per hour)
versus litter collection and spike recovery (seasonal percentages by weight) for the eight outfalls
that were spiked at the beginning of the 2001-2002 storm season. The figure shows that
approximately 45 percent of the total spike mass was recovered by the third event (Event 2001-
03) and that 59 percent of the spikes were recovered over the 2001-2002 storm season. The
figure shows that with low storm intensities and low litter collection, low spike recovery
percentages are also recorded. Conversely, results from Event 2001-14 show that a higher
percentage of spike recovery appears related to maximum rainfall intensity and litter collection.

Overall, it appears that a large percentage of spikes were recovered during the first three sample
collections (Events 2001-02, 2001103, and 2001-03). This trend may represent a litter first flush
occurring in the first portion of the rain season. It should be noted that under half of the spikes
(45%) placed were recovered during this first flush period and that substantial spikes were
recovered later in the season (14%) or have not yet been recovered (the remaining 41%). It
would be expected that other loose material present in the inlets before the storm season could
experience similar transport during early season storms or during higher intensity storms in
February and March 2002.
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SECTIONTHREE Preliminary Litter and Gross Pollutant Litter Data

Figure 3-7
2001-2002 SEASON SPIKE RECOVERY/FIRST FLUSH ASSESSMENT

@A Percent of Total Spikes Recovered per Event
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Notes:

1) Rainfall intensities computed from rainfall recorded at site SR 180-PE2 gauging station, except for event 2001-
14, which was computed from rainfall data recorded at site SR 41-PEG.

2) Rainfall intensities computed as the maximum event rainfall depth over the sampling interval divided by the
interval time.

3) Percent total litter collected by event is computed as the sum of air-dried litter weight collected at the eight
spiked outfalls divided by the seasonal total of air-dried litter weight collected at these outfalls.

4) Percent spikes recovered per event is computed as the sum of spike weight collected at the eight spiked
outfalls divided by the total weight of spikes place at these eight outfalls.
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APPENDIKA Site Photographs

Monitoring Site R180-PE1 Surface Conditions

Monitoring Site R180-PE2 Surface Conditions
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APPENDIKA Site Photographs

Monitoring Site R180-PE3 Surface Conditions

Monitoring Site R180-PE4 Surface Conditions

Caltrans PELMS AD
2001-2002 REPORT



APPENDIKA Site Photographs

Monitoring Site R41-PE6 Surface Conditions

Monitoring Site R41-PE7 Surface Conditions
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APPENDIKA Site Photographs

Monitoring Site R41-PE8 Surface Conditions

Monitoring Site R41-PE16 Surface Conditions
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APPENDIKA Site Photogranhs

Monitoring Site 6-06 Surface Conditions

Monitoring Site R99-PE-11 Surface Conditions
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APPENDIKA Site Photogranhs

Monitoring Site R99-PE-12 Surface Conditions

Monitoring Site R99-PE-13 Surface Conditions
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APPENDIKA Site Photogranhs

Monitoring Site S180-PE14 Surface Conditions

Inlet
Location
e 5. 21. 2000
Monitoring Site S180-PE15 Surface Conditions
Inlet
Location
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Monitoring Site IS-PE9 Surface Conditions

Monitoring Site IS-PE10 Surface Conditions
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APPENDIXB Event Hydrographs
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